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Abstract 
Indonesia as an archipelagic country is likely to suffer severely from the impacts of climate change since most of its major cities 
are located in coastal zones. Semarang, a heavily populated coastal city in Central Java Province, is vulnerable to the impacts of 
climate change as it already experiences disastrous flooding and tidal inundation annually, withdevastating impacts on the 
community. Globally, changes in climate patterns are considered o be primarily responsible for sea level rise. The 
implementation of Strategic Environmental Assessment (SEA) in Indonesia, which is at an early stage, provides a framework for 
assessing and managing environmental risks. SEA may contribute to the integration of climate change considerations into 
policies, plans and programmes, which is useful to support Disaster Risk Reduction (DRR). However, there are some challenges 
in incorporating climate change into SEA which include capacity building, funding, data problems, integration of SEA into 
regional planning documents and communication.  Some efforts, such as providing training for the local SEA team, expanding 
the membership of this team by including universities and/ or NGOs to enhance the SEA process and engaging the Bureau of 
Statistics and the Meteorological Agency to support data collecting are some proposed solutions to integrate climate change into 
SEA in Indonesia in order to improve disaster risk management.
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1. Introduction 
Indonesia, as an archipelago and a developing country, is highly vulnerable to the impacts of climate change 
since most of its major cities are located in the coastal areas. Semarang, one of the most heavily populated coastal 
cities, is facing threats from sea level rise. This and other impacts from climate change will increase in the future 
and will severely affect human safety and health. The current laws that address the impacts of natural disasters are 
inadequate because they have not successfully integrated all environmental factors, particularly those related to 
climate change. Therefore, long-term policy addressing the impacts of climate change on government planning is 
needed. 
This paper aims to analyse the challenges of mainstreaming climate change consideration using SEA in 
Indonesia, particularly for Semarang, in order to improve that region’s Disaster Risk Reduction (DRR) strategies. 
The research will mainly be conducted by reviewing secondary data, including journal articles, research reports, 
books and other academic sources on SEA, DRR and climate change mitigation and adaptation. 
The IPCC (Inter Governmental Panel on Climate Change) has observed that there is  evidence of the warming of 
the climate system such as increases in temperatures, snow and ice melting and sea level rise. It is predicted that for 
the next two decades there will be a rise of about 0.2oC in global temperature per decade (IPCC, 2007). The rising 
of global temperature will also cause changes in precipitation, sea levels and the frequency and severity of extreme 
events (IPCC, 2007). These changes in the climate system will affect all systems and sectors in the world, 
particularly ecosystems, food production, industry and settlements, society, human health and safety and water 
availability. In Asia in particular, the impacts will include a decrease in the availability of freshwater especially in 
large river basins, increased flooding from both rivers and the sea, an increase in problems of natural resource and 
environmental management and increasing morbidity and mortality numbers (IPCC, 2007). 
The poverty rate in Indonesia, as shown in the BPS-Statistics Indonesia’s (Badan Pusat Statistic) data (13.33 per 
cent in 2010) (BPS, 2010), shows the low resilience of some parts of the community in adapting to the impacts of 
climate change, especially increased frequency of extreme weather events which will likely increase natural hazard 
occurrence such as floods, droughts and landslides. These are among the most important impacts of climate change 
that have to be faced by Indonesia and especially by the low resilience community. Therefore, to avoid the poor’s 
burden particularly due to disaster, Disaster Risk Reduction (DRR) must be considered in development planning. 
2.Potential Impacts on Semarang 
Semarang, the capital of Central Java Province, is a heavily populated city (density 4,032 people/ km2 in 2009) 
located on the coast of the Java Sea (BPS Kota Semarang, 2009) (Figure 1). However, the topography of this city 
also comprises hilly areas besides lowland areas. The lowland part makes up approximately 34 per cent of the city’s 
land area, with an elevation of 5 meters above sea level (asl) or below, while the highest elevation of the hilly part is 
348 meters asl (Sutanta etal., 2012).    
The lowlying part of Semarang is the city centre, and is the main settlement, industrial and government offices 
area. All the transportation system centres (airport, train and bus station) and the main road connecting the west and 
east parts of Java are also located along this lowland area. Therefore, the most significant effect of climate change 
that has to be considered for this area is sea level rise.   
Semarang experiences several types of natural hazards (Table 1) including earthquakes, flooding, landslides, 
land subsidence, sea level rise and typhoons (Sutanta, 2002; Marfai, 2007; Kuehn et al, 2010, Abidin et al., 2010 
cited in Sutanta et al., 2012).  
 
Table 1. List of Natural HazardsExperienced by Semarang 
Types of hazards Severity Affected Area Remark 
Earthquake Low-medium Wide Unpredictable 
Typhoon Medium Wide Unpredictable 
Landslide High Small Partially predictable 
Flooding Medium-high Wide Partially predictable 
Sea level rise Low Local Predictable 
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Land subsidence Medium-high Wide Predictable 
 
Semarang can be considered relatively safe from earthquakedisasters as indicated by the hazard maps produced 
by the Regional Development and Planning Agency (Sutanta et al., 2012). Land subsidence is mostly caused by 
neglecting environmental considerations in policies, plans and programs such as in the mismanagement of the city’s 
planning and over-extraction of groundwater.  
Flooding has become a major problem in Semarang. Currently, this city experiences two types of flooding: 
riverine flooding and tidal flooding. River flooding is caused by torrential rain which is exacerbated by the low 
elevation of Semarang. This flooding usually occurs during the wet season from October to April which sometimes 
inundates settlements near the river bank.  
Tidal flooding mostly occurrsin April, June, July and August (Wirasatriya, 2005 cited in Sutanta et al., 2012). A 
JICA Report (2005 cited in Sutanta et al., 2012) stated that many parts of Semarang experience eight recurring tidal 
inundations per year, with depths of up to 0.4 meters.  A rise in sea level as a consequence of climate change will 
pose a very significant threat to Semarang. Together with tidal waves, sea level rise will block the river water from 
flowing to the sea and will create higher tidal inundations.     
An increase in extreme events is therefore a crucial change in the climate system that has to be adapted to by the 
Semarang community. Some evidence suggests that this increase will likely be not only inintensity, but also in the 
duration and magnitude of these events (O’Brien et al., 2008). This will accelerate the occurrence of landslides, 
typhoons and drought in some vulnerable areas and create more serious natural hazard problems in Semarang.  
Therefore, changes in the world’s climate system, particularly sea level rise and increases in extreme events, will 
increase the risk of natural hazards in Semarang, particularly flooding, landslides, typhoons and drought. Thus, an 
adaptation strategy for these climate change impacts has to be considered and adopted by the Government of 
Semarang City. 
3. Position of Strategic Environmental Assessment (SEA) in Indonesia  
 SEA is considered an appropriate tool for integrating Disaster Risk Reduction (DRR) and Climate Change 
Adaptation (CCA) since it assesses and manages all environmental aspects including climate change. Furthermore, 
SEA in Indonesia has a significant position in policies, plans and programs since it has become a requirement in 
long-term and mid-term development planning (RPJP/ RPJM) as well as in spatial planning (RTRW). SEA ensures 
that all long-term and mid-term development planning as well as spatial planning integrate carrying capacity of the 
environment and all environmental consideration including climate change adaptation in every cross-sector and 
regional development in order to minimise disaster risk.                             
The government of Semarang City started to develop an SEA for Spatial Planning in 2011, to be carried out by 
the Development Planning Agency (BAPPEDA Kota Semarang) and the Environmental Agency (BLH Kota 
Semarang). This SEA already includes aspects of climate change impacts and indications of vulnerable areas (Table 
2). 
 
Table 2. Climate Change Impacts and Vulnerable Areas in Semarang City 
Climate Change Effect Climate Change Impacts Vulnerable Areas 
Climate Variability, longer rainy/ dry 
season, extreme events and Sea Level Rise 
Flooding, Saline Intrusion, Heavy Wind, 
Landslides and Drought 
Coastal settlements, Settlements on the river 
banks, settlements on hilly areas, suburbs 
which are far from water sources, city 
centre, main roads and the industrial areas. 
 
In addition, based on the consideration of environmental factors and carrying capacity, this SEA of Spatial 
Planning has determined some key strategic issues (Table 5) and arranged the development plan and spatial planning 
policy. 
Table 3. Key Issues in Semarang’s Spatial Planning 
Number Key Issues 
1. Enhancement of city services centre that strengthens international trade and services 
2. Enhancement of accessability and linkages among activity centres 
3. Enhancement of quality and scope of public infrastucture and utilities system  services 
4. Enhancement of the functions of protected areas 
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5. Preservation of cultural heritage areas 
6. Issues in improvement and provision of green open space in all areas of the city 
7. Issues in developing an efficient and compact cultivation region 
8. Issues in the management and development of coastal areas 
9. Issues in the development of cultivated areas in accordance with carrying capacity 
10. Issues in environmental preservation and improvement of the function of environment 
11. Issues in increasing the function of the region in the economic development area of Semarang city 
12. Issues of preservation and enhancement of social values and culture 
 
4. Addressing the Challenges 
Despite the success in integrating Disaster Risk Reduction (DRR) in Strategic Environmental Assessment (SEA) 
for spatial planning, there are still some challenges that have to be taken into account. Some significant challenges 
identified are capacity building, funding, data problem, integration of SEA into Regional Planning Documents and 
communication.  I will explore each of these briefly, below. 
4.1. Capacity Building
The SEA of Semarang’s spatial planning was conducted by a team comprising representatives of the 
Development Planning Agency of Semarang City (BAPPEDA Kota Semarang) which has responsibility for the 
development of plans and programs and the Environmental Agency of Semarang City (BLH Kota Semarang) which 
deals with the relevant environmental issues in Semarang(BLH Kota Semarang, 2011). The practical work carried 
out by SEA teams requires skilled SEA facilitators who canassist the entire assessment process and provide advice 
on approach and methodology (Dusik, 2010). In the case of Semarang, the preparation of its SEA was supported by 
a local external consultant, CV. Tumbuh Jaya Desain (Y. Hastuti, pers. comm.., 8 February 2012). Dusik (2010) 
stated that although an external consultant could be contracted to support SEAs in case of a lack of capacity inthe 
SEA team, this should only be adopted in initial SEAs such as in the SEA of Semarang’s spatial planning. 
Moreover, this external support should be used to build up the SEA team’s capacity for the future (Dusik, 2010). 
In terms of mainstreaming climate change and DRR in SEA, this needs capacity enhancement to deal with the 
uncertainties of climate change. In this context, ‘capacities’ also means capacities in planning and implementing 
programs that could enhance the capacities of communities and reduce the vulnerabilities (Prabhakar et al.,, 2009). 
In addition,  Prabhakar et al. (2009) indicated a need to understand the terminology used in climate change and DRR 
which requires appropriate education and training. 
4.2. Funding 
Environmental programs in Indonesia commonly have limited budgets. The World Bank  stated that the 
allocation of funding for environment and spatial planning programs in Indonesia was still low, only 1.1 per cent 
(World Bank, 2007 cited in Wingqvist and Dahlberg, 2008). This is below the level recommended by the World 
Bank which suggests around 1.4 to 2.5 per cent of budget allocation of a developing country should be spent on 
environment (World Bank 2007 cited in Wingqvist and Dahlberg, 2008). 
 
4.3. Problems with Data  
Data availability is a significant issue in determining the quality of an SEA. In the process of developing the 
SEA for Semarang’s spatial planning, data collecting became one of the main challenges (Y. Hastuti, pers. comm., 8 
February 2012). Like in many cases in other regions in Indonesia, data accessibility, availability and reliability also 
become a problem (Dusik, 2010). Dusik (2010) states that the problems in collecting data in Indonesia arise mostly 
because time-series datasets are not readily available, various agencies often produce contradictory data, data are 
often not compatible and there are no free copies available of relevant reports or printed data. Those problems may 
arise because of the limited number of skilled people and/ or technology which in turn is related to capacity building 
and funding.  
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4.4. Integration of SEA into Regional Planning Documents  
The planning and decision making process in Indonesia is determined by technical, bureaucratic and political 
elements which are closely interlinked and complex in their interactions (Dusik and Kappiantari, 2011). These 
interactions are also influenced by economic interest groups and very important persons who have development 
interests related to Policy, Plan and Program (PPP) (Dusik and Kappiantari, 2011). 
The success of integrating SEA results into formal decisions in Regional Planning Documents (Regional Spatial 
Plan and Regional Development Plan) in Semarang is determined by the SEA team, the Head of Planning Division 
and the Chairman of BAPPEDA Kota Semarang, the Mayor of Semarang City and The Legislative Body (DPRD 
Kota Semarang).  The process, from the SEA team up to the review by DPRD Kota Semarang, involves constant 
negotiations among multiple actors, which is influenced by the bargaining power of  the technical, bureaucratic and 
political actors as well as economic groups and the people with development interests. These influences determine 
the establishment of policy, plan and program for development which sometimes do not address all the key issues in 
SEA. 
4.5. Communication and Coordination 
Since this is the first SEA carried out by the Government of Semarang City, problems of communication and 
coordination may arise within government organisations as well as problems of communication to decision makers 
and among different stakeholders. Another factor that may cause problems in communication is the cultural values 
of Javanese people. Cooperation with other people in society is very significant in Javanese cultural values; it is 
associated with a reluctance to openly face existing problems in society. This can lead to a tendency to produce 
official documents and technical reports in words or terms with ambiguous or unclear meaning (Mulder, 2001 cited 
in Dusik and Kappiantari, 2011). To address these problems, the Government of Semarang City needs to: 
x Provide training for the local SEA team and related important stakeholders to enhance their capacity. This 
will also lessen the problem of miscommunication.  
x Expand the membership of the SEA team by including non government elements such as from NGOs and 
universities to provide enrichment inputs, collection and analysis of data and assessment of the implications 
of PPP. 
x Request facilitation in SEA application from the Directorate General of Regional Development Ministry of 
Home Affairs. 
x Allocate appropriate funding for environment and spatial planning. 
x Involve or engage the Statistics Bureau at a relevant level for data collecting. 
x Engage the Meteorological Agency for the collecting and interpreting climate information.  
x Engage universities and local communities to obtain primary or additional data in order to minimise the 
lack of data availability.  
x Engage relevant government organisations and stakeholders such as through dissemination to the Local 
Agency for Disaster Management of Semarang City. 
x Inform different actors about SEA results in the decision making process in clear and understandable 
words. 
5. Conclusions 
The effects of climate change, particularly sea level rise and the increased frequency and intensity of extreme 
events, which increases the risk of natural hazard have become serious threats for Indonesian societies. Semarang, a 
coastal city in Indonesia, is likely to experience serious threats from natural hazards like flooding, landslides, 
typhoon and drought. This needs an adaptation strategy for climate change impacts that has to be carried out by the 
Government of Semarang City. 
The occurrence of various major disasters in Indonesia triggered regulatory refom in the existing Disaster Risk 
Reduction policy, with the enactment of Law Number 24/ 2007 on Disaster Management.  This disaster management 
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reform is not only a legislative reform but also an institutional reform with the establishment of the National Agency 
for Disaster Management (BNPB) to replace the National Coordinating Agency for Disaster Management (Bakornas 
PB). This agency, together with the National Development Planning Agency, has the responsibility of preparing the 
National Action Plan on Dsaster Risk Reduction (NAP-DRR) which has to be reviewed every three years (BNPB, 
2012).  
Awareness of the increasing impacts of climate change in Indonesia has also raised the need to carry out action 
plans for climate change adaptation, such as Strategic Environmental Assessment ( SEA). Law No. 32/ 2009 on 
Environmental Protection and Management and its derivative, the Ministerial Environmental Regulations No. 27/ 
2009 require SEA of spatial plans and long-term and medium-term development plans at national, provincial and 
local levels to be carried out as well as SEA for PPPs with potentially significant environmental impacts.  
Furthermore, the linkages between climate change and extreme events have raised awareness of the relevance of 
reducing and managing disaster risks to climate adaptation in both policy and practice. The reforms carried out in 
national disaster management and the mandatory SEA implementation has raised awareness of the importance of 
integrating Disaster Risk Reduction and Climate Change Adaptation in SEA for Semarang’s spatial planning. SEA is 
considered an appropriate tool for integrating Disaster Risk Reduction (DRR) and Climate Change Adaptation 
(CCA) since it assesses and manages all environmental aspects including climate change. Furthermore, SEA in 
Indonesia has an important position since it has become a requirement for long-term and mid-term development 
planning (RPJP/ RPJM) as well as spatial planning (RTRW). 
Despite the succees of the Government of Semarang City in integrating DRR in SEA for spatial planning, there 
are still some challenges that have to be taken into account. Some significant challenges identified are capacity 
building, funding, data problems, integration of SEA into regional planning documents and communication.  Some 
efforts, such as providing training for the local SEA team, expanding the membership of this team by including 
universities and/ or NGOs to enhance the SEA process, engaging the Bureau of Statistics and the Meteorological 
Agency to support data collecting are some proposed solutions to address those problems. 
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